Introduction {#sec1_1}
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Adult T-cell leukemia (ATL) is an aggressive lymphoid proliferation associated with the human T-lymphotropic virus type I (HTLV-I) \[[@B1], [@B2]\]. HTLV-I causes transformation and clonal expansion of T cells, resulting in ATL in approximately 1--4% of the estimated 10--20 million infected hosts, with a mean latency period of \>50 years. The diversity in clinical features and prognosis of patients with ATL has led to its subclassification into the following 4 subtypes: smoldering, chronic, acute leukemic forms, and ATL lymphoma \[[@B3]\]. Rare cases with intraocular invasion of acute-type ATL have been reported \[[@B4], [@B5], [@B6]\].

We reported previously that flow cytometric analysis of vitreous samples is useful for the diagnosis of ocular sarcoidosis \[[@B7]\]. Here, we report a patient with intraocular invasion of smoldering-type ATL after cataract surgery, which was confirmed by flow cytometric analysis, cytology, and PCR analysis of vitreous samples.

Case Report {#sec1_2}
===========

This study was performed in accordance with the tenets of the Declaration of Helsinki, and the procedures were approved by the Institutional Review Board of the Kyoto Prefectural University of Medicine Hospital and Tohoku University Graduate School of Medicine. The patient gave informed consent for participation in this study.

A 75-year-old man without any systemic disease underwent uneventful cataract surgery of the right eye. The best-corrected visual acuity was 1.0 on the next day, with normal postoperative findings. On postoperative day 6, the patient presented with blurred vision in the right eye without any specific clinical findings such as ocular pain. His best-corrected visual acuity had decreased to 0.5, and funduscopic examination revealed diffuse vitreous opacity (fig. [1](#F1){ref-type="fig"}). Based on the clinical course and the ocular manifestations, postoperative bacterial endophthalmitis was suspected, and a pars plana vitrectomy was performed. A vitreous specimen was obtained at the start of a conventional 25-gauge pars plana vitrectomy. Dry vitrectomy without perfusion of a balanced salt solution (Alcon Laboratories, Inc., Fort Worth, Tex., USA) was conducted at a rate of 500 cuts per min so as not to damage cells infiltrating into the vitreous. After collecting 2 ml of a pure vitreous sample, an additional vitrectomy was performed under balanced salt solution perfusion in order to collect 10 ml of the diluted vitreous sample. Flow cytometric analysis of the diluted vitreous sample was performed \[[@B8]\]. Genomic DNA for herpes virus and other ocular pathogens was assayed in vitreous fluids using 2 independent PCR assays (a qualitative multiplex PCR assay and a quantitative real-time PCR assay) as described previously \[[@B9]\].

A high level of CD4 and CD8 double-positive T cells was detected in the vitreous fluid but not in the peripheral blood (fig. [2a, b](#F2){ref-type="fig"}), which is rarely seen in other cases of uveitis. Based on the result of flow cytometry, ATL or cytomegalovirus infection was suspected \[[@B10]\]. Cytological examination of the vitreous specimen revealed flower cells that infiltrated into the vitreous (fig. [2c](#F2){ref-type="fig"}). The proviral DNA for HTLV-I (but not for cytomegalovirus or other types of infectious organisms) was amplified in the pure vitreous sample. Quantitative PCR detected 8.80 × 10^4^ copies/ml in the pure vitreous sample. Monoclonal T-cell receptor chain rearrangement was also detected by PCR in the pure vitreous sample (fig. [2d](#F2){ref-type="fig"}). Based on these results, the patient was diagnosed with intraocular invasion of ATL.

The antibody against HTLV-I in serum was positive. The proviral DNA for the HTLV-I was amplified in the serum sample by PCR and was not found by Southern blot analysis. Just 1% of abnormal cells were detected in the peripheral blood. The rate of CD4 and CD8 double-positive T cells in the peripheral blood was low. No particular clinical findings were detected during an observation course of 12 months. Moreover, a PET scan revealed no abnormalities.

Based on these results, the patient was diagnosed with smoldering-type ATL. It was not necessary for this ATL patient to receive systemic treatment. After the vitrectomy, visual acuity in the right eye improved to 1.0. Fundus examination showed no recurrence for more than 12 months after surgery.
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As far as we are aware, this is the first report of a patient with intraocular invasion of smoldering-type ATL triggered by cataract surgery. Previously, a patient with smoldering-type ATL was reported with severe unilateral intraocular inflammation at the time of acute crisis during the disease process without any intraocular surgery \[[@B11]\]. In the present report, we speculate that the disruption of the blood-ocular barrier after cataract surgery triggered the intraocular infiltration of ATL cells in our patient with smoldering-type ATL. We surmise that the ATL cells might be affected by postoperative inflammation and a special ocular environment where a high amount of transforming growth factor beta (TGF-β) is found. It has been shown that ATL cells may proliferate under high concentrations of TGF-β \[[@B12]\]. Based on this, in the present case we thought that infiltrating ATL cells gradually proliferated after the operation into the ocular fluid, where there was a high amount of TGF-β. In our patient, there was no recurrence even without additional treatment after vitrectomy.

Although this is a rare case, lymphocyte infiltrating disorder may be considered as a differential diagnosis in cases with diffuse vitreous opacity after intraocular surgery. Thorough analysis of vitreous samples is essential for vitrectomy in vitreous opacity from unknown causes. Flow cytometric, cytological, and PCR analysis of vitreous samples is beneficial for determining the cause of uveitis and endophthalmitis.

Disclosure Statement {#sec1_4}
====================

Funding was received from KAKEN 10433244.

We would like to thank for Dr. Wendy Chao for editing and critical reading of the manuscript.

![Fundus findings before vitrectomy. A fundus photograph shows diffuse vitreous opacity in the right eye. The fundus became cloudy compared to the healthy eye. No obvious opacity can be seen in the left eye.](cop-0004-0252-g01){#F1}

![Flow cytometry analysis reveals both the vitreous and the peripheral blood. **a** A high rate (35.4%) of CD4 and CD8 double-positive T cells was detected in the vitreous sample. **b** A low rate (1.4%) of CD4 and CD8 double-positive T cells was detected in the peripheral blood. **c** ATL flower cells can be seen in the vitreous sample. A large number of typical ATL cells were detected in the vitreous sample, which had many nuclear lobules and basophilic cytoplasm. **d** Detection of proviral DNA of HTLV-I in the vitreous of our ATL patient. M = Molecular size marker; N = negative control; P = positive control (HTLV-I-infected cells); S = vitreous sample of our ATL patient. Arrow indicates 300 bp.](cop-0004-0252-g02){#F2}
